K-ras oncogene mutations in rat colon tumors induced by N-methyl-N-nitrosourea.
We have been studying a rat model of colon cancer in which tumors are induced by direct application of N-methyl-N-nitrosourea (MNU) to discrete areas of the colonic mucosa for a limited period of time. Activation of the ras genes by point mutation has been observed in many experimental tumors, including tumors induced by MNU. To detect potential activating point mutations in the H-ras and K-ras oncogenes in MNU-induced rat colon tumors, DNA samples from 40 adenomas, nine carcinomas, and 14 histologically normal tissue samples from 14 rats--as well as from 16 foci induced on NIH3T3 cells by tumor DNAs--were amplified by the polymerase chain reaction and hybridized with allele-specific oligonucleotide probes. No H-ras point mutations were observed in any of these samples. We did detect K-ras point mutations, however, in four primary tumours--one adenoma (2.5%) and three carcinomas (33%); these mutations were all G----A transitions at the second nucleotide of codons 12 and 13. The absence of detectable ras mutations from the majority of tumors suggests that, in contrast to other animal models utilizing MNU, tumorigenesis in MNU-induced rat colon tumors may predominantly involve activation of genes other than ras.